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Climatic regionsAbstract In Egypt, the gated communities had recently spread widely, and they have been a recent
considerable worldwide interest. Their characteristics facilitate applying their buildings’ environ-
mental efﬁciency commitment, assessing their buildings, and imposing the environmental assess-
ment within their submitted permits. In Egypt, there is a need for such a step toward spreading
the environmental assessment of buildings all over. The research focused on a current problem in
the way that the Environmental Assessment Methods of Buildings around the world deal with
the spatial variables, as they deal with all buildings in any of the country’s regions with the same
form even with their various spatial characteristics, except some few differences in some assessment
items. Likewise, the Egyptian assessment method of buildings, Green Pyramid Rating System
(GPRS), was established to assess buildings for all various Egyptian regions, with some few differ-
ences in the energy assessment items’ requirements. The research aims to spot a light on the possi-
bility of including the spatial variables of different internal countries’ positions within an existing
assessment method, GPRS. That adaptation ensures the highest precision and fairness level in
the environmental assessment results, and it ensures that the assessment requirements are ideal
for the buildings they are assessing. In Egypt, this adaptation may encourage the designers, espe-
cially of the gated communities to comply with the environmental assessment requirements, and
to obtain their certiﬁcate without fearing the unfairness of results.
 2016 Housing and Building National Research Center. Production and hosting by Elsevier B.V. This is
an open access article under the CCBY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
Due to the great diversity in the internal countries’ character-
istics, there is a need to include the effect of their spatialvariables on the environmental assessment of buildings results,
to get them in the utmost fairness and accuracy, and a need for
an appropriate assessment criteria for each different regions to
achieve the highest credible assessment. To catch the global
environmental trend in Egypt, the gated communities can
attract the attention to begin the spread of the environmental
assessment of buildings through, due to their easily identiﬁed
characteristics, and their owners’ interest of the living
standards [1–3]. These communities can be asked to submit
their building environmental certiﬁcates within their building
permits to obtain the approval of constructing or completingHBRC
2 A.K.M. Shamseldinthem; therefore, there have to be an insurance of fairness
assessment results for these communities, especially when con-
sidering their existence all over the Egyptian regions, with their
extremely different spatial characteristics [4].
Many researchers studied the differences between the differ-
ent methods around the world; these differences were expected
due to the different spatial characteristics of their producing
countries [5], and these differences mean that the assessment
is more accurate to the variables that buildings are exposed
to [6,7]. Saunders [6] and Dirlich [7] spot a light on the
expected and deep differences between the different methods.
On the other hand, the assumption of a uniﬁed and fair assess-
ment through the borders of any country is not logic too.
Countries’ borders are not expressing environmental borders;
thus, the assessment can’t comply with the different and some-
times opposite variables within these borders. Few researchers
discussed that point. Sustainable Building Tool (SBTool) is
considered one of the few solutions to comply the assessment
with the internal spatial characteristics. It is a generic frame-
work designed to allow countries to develop their own local
rating systems, and it may be used by third parties to do so.
The SBTool is based on the philosophy that a rating system
must be adapted to local conditions before its results can
become meaningful. It can also reﬂect the relative importance
of performance issues in a particular region, and capable to
record information about a speciﬁc project to carry out self-
assessments [8–10]. Larsson [8], Castanheira et al. [9], and
Kuo et al. [10] discussed the SBTool, its adaptation advan-
tages, and its application in some places.
The paper’s main objective is emphasizing the importance
and capability of adapting any environmental assessment
method of buildings to be appropriate to the speciﬁc character-
istics of certain regions in their producing countries, such as
the Egyptian environmental assessment method, the Green
Pyramid Rating System (GPRS), to get the appropriate results
according to the spatial variables affecting them. Two Egyp-
tian positions were chosen to reﬂect their characteristic effect
on estimating the assessment weights of GPRS, and then a
comparison was set between the results. The resulted differ-
ences between the two positions within the same country lead
to ensure the importance of including the spatial variables
within the current assessment methods, to get a more accurate
assessment results and environmental commitment.Gated communities in Egypt
There has been a considerable worldwide growth of interest in
recent years surrounding the gated communities. A gated com-
munity is a residential area with restricted access designed to
privatize normally public spaces for the purposes of security
and segregation, and they may be surrounded by fences, walls,
or other natural barriers that further limit public access [1,2].
In Egypt, a number of cities were emerged to relieve the pop-
ulation density stress from the main cities, but the corruption
divided those cities into small communities of two types, either
closed societies that are characterized by all the privileges
(security – clean street – Healthy environment -...) or open
societies that their facilities are based on modest services.
The ﬁrst type forming the gated communities became more
widely known, rapidly growing, recently prevalent, and expect-
edly to increase in the future. This phenomenon appeared inPlease cite this article in press as: A.K.M. Shamseldin, Proposal of adapting the as
Journal (2016), http://dx.doi.org/10.1016/j.hbrcj.2016.02.001different locations in Egypt with their different natural fea-
tures, from the far north to the far south, such as ‘‘Elsafwa
2 compound” in Aswan, ‘‘Hanovel”, ‘‘Jedar” and ‘‘City
Palace” along the Egyptian northern coast [1–4].
Environmental assessment of buildings
Environmental assessment methods of buildings appeared to
lay the principles and standards that are meant to be reached
with the environment, according to a speciﬁc classiﬁcation that
places buildings in competition with one another environmen-
tally. They are voluntary in many places and mandatory in
others, where it requires approval prior to the construction
of any buildings. A number of environmental assessment
methods of buildings appeared all over the world. Building
Research Establishment Environmental Assessment Method
(BREEAM) in England was the ﬁrst. Several different meth-
ods appeared later in different countries, such as the Leader-
ship in Energy and Environmental Design (LEED) in the
United States [5–7]. Local methods in different countries help
their governments to encourage and impose environmental
compliance of buildings, as well as pay attention to regional
issues that belong to different countries [6,7]. In Egypt, the
Green Pyramid Rating System (GPRS) was issued by the
Egyptian Green Building Council (EGBC), and was put to
use in 2011 to assess the residential buildings. The assessment
includes a number of environmental issues to be assessed, such
as the indoor environmental quality, sustainable sites selection
and management, water and energy consumption efﬁciency,
materials and resources selection, and consumption efﬁciency,
besides other innovative points, such as the Cultural Heritage
which rarely appeared in other methods [11].
Spatial variables affecting the environmental assessment of
buildings
Spatial characteristics vary signiﬁcantly between countries and
regions of the same country. Some spatial variables that are
affecting environmental assessment of buildings are as follows:
 Natural spatial variables, such as geological, ecological,
available energy, geographical, climatic and hydrological
variables.
 Spatial humanity variables, such as the social, economic
and demographic characteristics, prevalent practice, cul-
ture, prevailing laws as well as the population density.
 Variables related to the resources (energy, water, . . . etc.)
and building materials such as their cost, validity and
locality.
 Urban variables that are associated with the urban charac-
teristics of buildings, roads, services, infrastructure and
others.
 Variables associated with the accustomed practice of each
country, and the level of technological development.
 Variables associated with the local presence and spread of
green technologies and their applications in buildings.
 Variables associated with the local environmental aware-
ness degree and practice.
 Variables associated with the presence of local energy codes
that buildings can follow to apply the assessment
requirements.sessment weights of GPRS for diﬀerent gated communities’ positions, HBRC
The assessment weights of GPRS 3 Variables associated with local different pollution levels.
(Researcher using Ref. [12–15]).
Critique of using the same assessment method for different
regions of the same country
Each local environmental assessment method of buildings was
produced to be used for its producing country, regardless of
the different spatial characteristics of its different regions, for
example, the Australian assessment method, Green Star, was
produced to assess buildings in the whole Australia and there-
fore it was designed to cover various climatic zones; thus, some
of the included items are not always applicable, such as the
item associated with reducing the use of cooling towers, that
is very easy to be achieved in South Australia [6,7]. Most of
the assessment components and the values of any assessment
method of buildings are uniﬁed for each whole country, and
this method was produced by either a local institution or for-
eign one. Some assessing items may be considered helpful in
reﬂecting the spatial differences of a country regions, these
items are the ones using assistant calculators to complete an
assessment item’s requirements, and the ones using base build-
ings to compare their characteristics with the assessed build-
ings, as the base buildings are the ones using certain codes
or standards to set their features, and those codes and stan-
dards are usually divided according to the different regions
of the same country, items of the energy and water efﬁciency
are examples of such items. It is notable that, the uniﬁed
assessment criteria for the whole same country reduce the
assessment fairness of results due to its unconsidered internal
regions’ spatial variables [Researcher using Ref. [5–7,16]].
It is notable that the differences occurred among the differ-
ent countries’ assessment methods reﬂect the inﬂuence of the
spatial variation between these countries; therefore, similarly,
the assessment methods should defer for the different regions
in the same country, as the countries’ borders are non-
environmental borders and do not give a uniﬁed environmen-
tal characteristics within their boundaries, so, it is impossible
to restrict the environmental requirements of certain spatial
characteristics of a country within one assessment method.
When taking into consideration that the environmental assess-
ment methods of buildings were produced to classify buildings,
according to their environmental efﬁciency, so, fairness and
accuracy of the obtained results are of a high signiﬁcance,
while uniﬁcation of the internal environmental assessment
components of buildings across different spatial characteristics
leads to unsuccessful assessment due to the doubt of the cred-
ibility and accuracy of results. Such a uniﬁed assessment
method may, for example, lead to an uncertiﬁed building that
may succeed if assessed using a more appropriate requirements
and values for its spatial region, and vice versa [Researcher
using Ref. [5–7,16]].
Importance of including the spatial variable effect on the
environmental assessment of buildings
Despite the environmental assessment methods of buildings
are still voluntary worldwide, they will soon become binding
around the world, as in the most American cities. Thus, the
governments should ensure that the necessary assessmentPlease cite this article in press as: A.K.M. Shamseldin, Proposal of adapting the as
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application of the environmental assessment of buildings in
their countries and catch up with the environmental world
trend. The delayed countries in that ﬁeld should hurry up to
get the required experience and sufﬁcient feedback. The appro-
priate environmental assessment methods of buildings are one
of the basic elements to encourage the environmental assess-
ment adherence. The assessment methods will become a judg-
ment of premising buildings construction and operation in the
near future, and demolishing others depending on their envi-
ronmental efﬁciency; thus, these assessment methods should
be of the utmost accuracy and fairness [5,6,17].
Although the Egyptian assessment method, GPRS, was put
to use in 2011, it is rarely used till now [18]. Then, some new
features may be added to it to attract designers and construc-
tors to submit for the assessment, and these features may be
the ones that ensure more credibility and accuracy results.
From the previous, including the different spatial characteris-
tics among different regions of the same country help in
achieving important objectives, as it will attract designers, con-
structors and governments to apply the environmental assess-
ment of buildings when obtaining more fairness, credible and
accurate assessment results, and when ensuring a fair compar-
ison between buildings of the same country, it will give them
the comfort and conﬁdence of using the best suits the build-
ings, which means that, the presence of special versions for
speciﬁc places encourages the environmental assessment con-
cept and application, which may spread then to all parts of
the republic in Egypt [Researcher using Ref. [5–7]].Feasibility of choosing the gated communities for adapting the
assessment methods in Egypt
The gated communities are an ideal choice to apply and help
the spread of the environmental assessment of buildings in
Egypt, due to a number of reasons, as follows:
 The gated communities with their speciﬁed borders help the
identiﬁcation of their private characteristics, noting that,
according to the average of their areas, their buildings are
almost exposing the same spatial variables. Therefore, the
ease to identify the internal spatial environmental proper-
ties of those communities accurately helps to get the appro-
priate versions for each of them, with their certain
environmental requirements.
 The gated communities usually include a number of speciﬁc
building prototypes that can help the ease and rapid envi-
ronmental assessment, to ensure their environmental
commitment.
 Owners and customers of these gated communities usually
emphasize on the living standards that can be ensured in
the environmental ﬁeld by the environmental certiﬁcates.
 Designers of these communities are usually ambitious and
looking for globalism, so, they may be more interested than
others in the environmental assessment of buildings, noting
that, the number of their recorded environmental commit-
ments helps them spreading internationally.
 The government needs to ensure the application of the envi-
ronmental assessment of buildings through a voluntary per-
iod before obligating it by giving certiﬁcates with the
buildings permits; thus, the gated communities are idealsessment weights of GPRS for diﬀerent gated communities’ positions, HBRC
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assessment of buildings by the number of incentives that
usually the owners, designers and constructors of these
communities are looking forward.
 The gated communities had spread recently – as previously
mentioned – all over Egypt and expected to spread more in
the future; then, their environmental commitment means a
considerable inhabited area with environmental assessment
application and feedback.
 Egypt faces a problem of inadequate public environmental
awareness, which can be partly treated by advertising and
publicity; therefore, gated communities with their propa-
ganda power to market their products can help encourage
public to own and research for the environmental building
units, making them aware of the importance of the environ-
mental compliance, and informing them with the fact that it
is for their life quality before anything else.
 Almost Egyptian building designers and companies are still
fearing and refusing to ask for an environmental assessment
certiﬁcate for their buildings. Thus, the environmental com-
mitment of the gated communities, as the type of places that
the public passionately looking forward to, helps different
Egyptian building entities to walk on their pace.
 Gated communities that had not been given a former envi-
ronmental certiﬁcate, may have motivation to start catching
up with the environmental trend in their buildings’ con-
structional or operational stage, to help marketing their
buildings and follow up with their rivals, noting that the
existing buildings should have their own versions
[Researcher using Ref. [1–3,5]].
Proposed way to apply adaptation of an assessment method for
different spatial positions
It is suggested to assign a group of experts within the methods’
producing institutions that are responsible for modifying the
country’s method into different spatial versions for the differ-
ent spatial characteristics in that country. These versions can
also be used as a design guide for designers in the different
regions. By assigning that group, parties that want to conﬁgure
a ﬁtting versions of a speciﬁc place can submit and ask for it
from the main method’s producing institutions. The previous
process may appear consuming a huge time and effort, so it
is important to clarify the way it should be done within a rea-
sonable spent time, as presented in the following.
The spatial levels of adaptation
The presence of a local method to be modiﬁed will save time
and effort of the specialists responsible for producing the
assessment methods’ versions. Adapting the assessment
methods of buildings should be degraded over the time from
the higher current spatial level (the country level) until the
speciﬁc spatial level (the project level), which means that
the spent time to issue the higher level versions is overlapped
by the spent time to issue the next levels. The specialists will
change only the affected components and values according
to each spatial levels’ characteristics within the same
method, while the other variables effect will stay uniﬁed
among it.Please cite this article in press as: A.K.M. Shamseldin, Proposal of adapting the as
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tial levels that the different versions should be amended
through. Noting that, each time period should have its related
version, thus, the assessment methods versions are periodically
changed, and so, there is an expected effort for these time peri-
ods, and the same effort can help in adapting the assessment
versions with a more spent effort. According to Table 1, the
weights and formation of the items related to the global vari-
ables are amended ﬁrst, and then the items related to the coun-
try variables are after and so on. At the country level, versions
can be used directly in the assessment, and they are close to the
current ones, but according to the table, the majority of vari-
ables are not those related to the country’s level, which empha-
size the importance of including the other spatial variables into
consideration, besides, the variables related to the country
level appear in other spatial levels. Amending the item’s
weights and formation according to the different variable
levels should be done in sequent order depending on the higher
issued versions, and without starting all over again, just the
items that need to be amended are the ones that are changed.
So, the assessment will not be stopped until ﬁnishing all the
ﬁnal versions, as at any spatial level the amended version
can be used, but the closer the version is to the project charac-
teristics, the more accurate their results are.
In the previous table, it should be notable that other meth-
ods may contain other items which may lead to other results
although they are generally close to each other. In the table:
(S) means that the item is included in the ‘‘Sustainable Site,
Accessibility and Ecology” assessment ﬁeld, (E) is the ‘‘Energy
Efﬁciency” ﬁeld, (W) is the ‘‘Water Efﬁciency” ﬁeld, (R) is the
‘‘Materials and Resources” ﬁeld, (Q) is the ‘‘Indoor Environ-
mental Quality” ﬁeld, and (M) is the ‘‘Management” ﬁeld.
From the table, the same items can appear on more than a spa-
tial level, which means that their assessment weight is affected
by variables related to more than a spatial level, for example,
the item ‘‘Energy Efﬁciency Improvement” is associated by
variables on the global level and the climatic region level.
Therefore, the sum of the items percentages of all spatial levels
will not be 100%, and it is more due to the presence of some
items in a more than a spatial (emendation) level.
Once the different spatial level versions are done, only the
variables related to time and the speciﬁc project features are
the ones that will change the next versions’ items. Noting that
all versions should be linked automatically to each other in a
tree matrix to help changing the items in any lower spatial level
versions automatically when amending a higher one, the emen-
dation happens with the same distributed percentages not the
same numbers.
The issuance of the smaller spatial levels versions depends
on the wanted accurate degree and the available monetary,
so, one of the reasons to choose the gated communities in
Egypt to start the proposed process was because of the ability
of funding, which may extend until experts are used to the pro-
cess and the government handles the funding to be applied all
over the country.
Adaptation steps for different spatial levels and positions
Including the spatial characteristics of different places within
an existing method can be done by a number of steps, as
follows:sessment weights of GPRS for diﬀerent gated communities’ positions, HBRC
Table 1 Items related to the different spatial levels in the GPRS method [Researcher using Ref. [11]].
Items related to global variables All (3) items related to Ecological balance (S), All (8) items related to the Energy Performance (E), All
(4) items related to Ozone Depletion avoidance (E), All (10) items related to Water Eﬃciency (W), All
(13) items related to the environmental value of resources (R & M)
Items related to a country variables All (4) items related to Site Selection (S), ‘‘Energy Eﬃcient Appliances” (E), ‘‘Peak Load Reduction”
(E), ‘‘Control of Smoking in and around the Building” (Q)
Items related to variables of each
climatic region
‘‘Energy Eﬃciency Improvement” (E), ‘‘Passive External Heat Gain Reduction” (E), ‘‘Renewable
Energy Sources” (E), ‘‘Optimized balance of Energy and Performance” (E), ‘‘Outdoor Water Eﬃciency
Improvement” (W), ‘‘Eﬃciency of Water-based Cooling systems” (W), ‘‘Minimum Ventilation and
Indoor Air Quality” (Q), ‘‘Control of Legionella and other health risks” (Q), ‘‘Optimized Ventilation”
(Q), ‘‘Controlling emissions from building materials” (Q), ‘‘Thermal Comfort” (Q)
Items related to variables through
governorates, cities or villages
All (4) items related to Site Selection (S), All (3) items related to Accessibility (S), All (3) items related to
Ecological balance (S), ‘‘Energy Monitoring and Reporting” (E), ‘‘Energy Eﬃcient Appliances” (E),
‘‘Peak Load Reduction” (E), ‘‘Environmental Impact” (E), ‘‘Minimum Water Eﬃciency” (W),‘‘Water
Use Monitoring” (W), ‘‘Indoor Water Eﬃciency Improvement” (W), ‘‘Outdoor Water Eﬃciency
Improvement” (W), ‘‘Waste water management” (W), ‘‘Regionally procured materials” (R), ‘‘Use of
readily renewable materials” (R), ‘‘Use of recycled materials” (R), ‘‘Visual Comfort” (Q), ‘‘Acoustic
Comfort” (Q), All (4) items related to Site Environmental (M)
Items related to the speciﬁc project’s
position
‘‘Accessibility” (S), ‘‘Vertical Transportation Systems” (E), ‘‘Renewable Energy Sources” (E),
‘‘Operation and Maintenance” (E), ‘‘Energy and Carbon Inventories” (E), ‘‘Eﬃciency of Water-based
Cooling systems” (W), ‘‘Water Feature Eﬃciency” (W), ‘‘Water Leakage Detection” (W), ‘‘Eﬃcient
water use during construction” (W), ‘‘Sanitary Used Pipes” (W), ‘‘Materials fabricated on site” (R), All
(3) items related to materials’ features (salvaged – lightweight – higher durability) (R), ‘‘Use of
prefabricated elements” (R), ‘‘Life Cycle Cost” (LCC) ‘‘analysis of materials” (R), ‘‘Control of
Smoking in and around the Building” (Q), All (4) items related to the site provision (M), ‘‘Providing a
Building User Guide” (M), ‘‘Providing a Periodic Maintenance Schedule” (M)
The assessment weights of GPRS 5 Determine the speciﬁed spatial variables affecting the envi-
ronmental assessment of the region, in which planned to
issue its own conﬁguration.
 Identify the assessment items that may be inﬂuenced by the
region’s spatial variables.
 Determine the impact of each associated variable on each
affected assessment item’s weight (maintaining, reducing,
raising, deleting or obligating) for all affected items, and
then using an effect sign for each effect type, it could be a
positive sign (+) to raise the item’s weight, a negative sign
() to reduce the item’s weight, equal sign (=) to maintain
the weight, zero (0) if the variable effect leads to the useless
of the item, or mandatory sign (M) if the variable effect
leads to obligate the item.
 Exclude the items of the zero sign (0) and mandatory sign
(M) from the next following steps, as the zero items will
be deleted, and the mandatory items will be obligated.
 Determine the ‘‘effect degree” of each variable on each
item’s weight from 1 to 10, according to the impact strength
and its extent. 1 for the least inﬂuential and 10 for the great-
est inﬂuence, which means that, ten (10) represents a signif-
icant and sustained impact of variables on the item’s weight,
and one (1) represents a low and temporary impact.
 Determine the ‘‘signiﬁcance value” of the affecting variables
in comparison with each other, to identify their importance
degree to each item, which can be changed for the same
variable from an item to another. This value is from 1 to
10, and presents a comparative value among all consider-
able variables of each item. 10 for the least signiﬁcance
and 1 for the greatest signiﬁcance. Thus, if one of the vari-
able’s effect degree is high with a negative sign for an item,
while another variable’s effect degree is low with a positivePlease cite this article in press as: A.K.M. Shamseldin, Proposal of adapting the as
Journal (2016), http://dx.doi.org/10.1016/j.hbrcj.2016.02.001sign, the ﬁnal effect may be raising the item’s weight if the
signiﬁcance value of the second variable is higher than the
ﬁrst one [17].
After achieving the previous steps for each assessment item
(or ﬁeld), an equation can be used to determine its modiﬁed
assessing weight, and this equation is as follows:
Item’s ðfield’sÞnew weightð%Þ
¼ the initial item’s ðfield’sÞweightð%Þ þ ðð½ðeffect signÞ
 ðeffect degreeÞ=variable’ssignificance valueÞ
 the equally item’s ðfield’sÞweight among all
assessment items ðfieldsÞð%ÞÞ ½18
In GPRS, the number that represents ‘‘the equally item’s
weight among all assessment items” can be calculated by
knowing the number of the included items in the method,
which are 67, then dividing the total assessment weight on it.
So, it = 100%/67 = 1.5%. After using the previous equation
to determine any of the assessment component’s weight, the
other components’ weights should be reset evenly to remain
the ﬁnal total assessment weight equal to 100%, by subtracting
or adding the modiﬁed value from the other assessment com-
ponent’s weight.
In almost every assessment method, the assessment ﬁelds
include the number of main assessment items, and each of
them includes a number of secondary items. Thus, if the adap-
tation of the weights was on the lower component level, then
the resulted upper level component weights can be calculated
by gathering their internal component weights. If the adapta-
tion was on the upper component level, then the internal com-
ponent weights will get a distinguished value among them to besessment weights of GPRS for diﬀerent gated communities’ positions, HBRC
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with a positive one.Illustrative example of adapting GPRS for two different
Egyptian gated communities’ positions
GPRS was chosen to clarify the application of the proposed
adaptation way, and two different Egyptian positions were
chosen to comply with their spatial characteristics. The
researcher chose the example’s positions in two far apart cities
to show the extreme and obvious different spatial variables
affecting the environmental assessment of buildings in the
same country. The ﬁrst gated community was proposed to be
in Aswan, and the second in Marsa Matrouh. Aswan is an
ancient Egyptian tourist center located on the east bank of
the Nile in the hot desert climatic region. Marsa Matrouh is
a Mediterranean seaport with a variety of historical monu-
ments which is located in the Mediterranean region. Table 2
shows some spatial differences between the two positions
[19,20].
Determining the affected items of GPRS for the two Egyptian
proposed positions
For the two chosen gated communities’ positions (Marsa
Matrouh and Aswan) to adapt GPRS according to their char-
acteristics, the affected items are shown below, and these items
are contained in only four assessment ﬁelds, from the total
main six ﬁelds, as it will be focused on the higher weighted
ones, assuming that the other two ﬁelds (‘‘Materials and
Resources” and ‘‘Indoor Environmental Quality” (each of
10% of the overall assessment weight)) are equal for both of
the two proposed positions. Noting that they can be adapted
similar to the other ones.
Affected Items in the ‘‘sustainable site, accessibility and
ecology” assessment field
For the item ‘‘Desert area development”, a credit point is
obtainable with documentary evidence that the project is in a
desert area, to encourage development in the desertoutside
the Nile Valley [11]. In Marsa Matrouh this point is not impor-
tant, as it is of a low population density while it represents
16.6% of the total Egyptian area [19]. On the other hand, this
item is important to be achieved in Aswan due its overcrowd-
ing population along the Nile. Therefore, the estimated weight
of the previous item should be more weighted when assessing
buildings in Aswan than Marsa Matrouh, to encourage mov-
ing to the uncrowded locations [20]. For the item ‘‘Informal
area redevelopment”, a credit point is obtainable for projects
that redevelop and re-plan informal areas to achieve maximum
beneﬁt from land use, provide services, and distribute popula-
tion density in these areas [11]. So, this item has a considerableTable 2 Some main spatial differences between the two Egyptian p
Place Latitude Longitude Area
(Km2)
Density
(km2)
Highest tem
(C)
Aswan 24.02 32.53 62.72 22 51
Matrouh 31.35 27.23 212.11 2.0 28.5
Please cite this article in press as: A.K.M. Shamseldin, Proposal of adapting the as
Journal (2016), http://dx.doi.org/10.1016/j.hbrcj.2016.02.001importance in Aswan due to its many informal areas resulted
from the densely populated [20] Therefore, the estimated
weight of the previous item should be more weighted when
assessing buildings in Aswan than Marsa Matrouh. For the
item ‘‘Brownﬁeld site redevelopment”, a credit point is obtain-
able for projects that redevelop a brown ﬁeld site in order to
achieve maximum beneﬁt from such areas and to rationalize
land use [11]. In Marsa Matrouh this objective is of a high
importance due to the large landmines areas surrounding it
[19], while Aswan is considered clean of soil pollutants [20].
Therefore, the estimated weight of the previous item should
be greater when assessing buildings in Marsa Matrouh than
in Aswan.
For the item ‘‘Catering for remote sites”, a credit point is
obtainable for projects where the site is currently remote with
a suitable way of connecting it to the nearest urban area,
including establishing the required infrastructure [11]. Thus,
this item is not important in Marsa Matrouh with its low pop-
ulation density [19], as there is no need for such an extension,
so, instead of having a requirement of providing infrastructure
for remote sites, it is preferred to add its point to provide an
appropriate infrastructure for the already populated areas,
which are suffering from continuous water and sanitation
problems [19], while remaining this item as it is in Aswan.
For the item ‘‘Respect for sites of historic or cultural interest”,
a credit point is obtainable for demonstrating a suitable strat-
egy for conserving and protecting the remains of historic or
cultural interest, that are part of or nearby the site [11]. Thus,
this item can remain with its current importance and grade in
Marsa Matrouh due to its historical monuments [19], but for
Aswan, with its worldwide historical value [20], the obtainable
point is insufﬁcient, as this item should be mandatory. Table 3
shows the affected items by the spatial variables of the two
chosen positions of Marsa Matrouh and Aswan in the assess-
ment ﬁeld ‘‘Sustainable Site, Accessibility and Ecology”.
Affected Items in the ‘‘energy efficiency” assessment field
For the item ‘‘Energy Efﬁciency Improvement”, a number of
credit points through several achievement levels are obtainable
for demonstrating further reductions in energy consumption
from the base case that is simulated in accordance with the
Egyptian Energy Efﬁciency Code [11]. Thus, when putting in
mind the hot and dry climate of Aswan versus the moderate
climate of Marsa Matrouh most of the year [19,20], the previ-
ous item’s estimated weight can be raised for Aswan and
reduced for Marsa Matrouh, due to the expected need of cool-
ing appliances in Aswan. For the item ‘‘Passive External Heat
Gain Reduction”, a number of credit points through several
achievement levels are obtainable for demonstrating reduc-
tions in annual external heat gain/ loss from the base case
through the use of passive design measures in the building
[11]. Thus, considering the needed attention for these solutions
in Aswan with its hot climate compared to Marsa Matrouhroposed positions [19,20].
per. Lowest temper.
(C)
Relative humidity
(%)
Annual precipitation
(mm)
2 38 <1
10 70.5 140
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Table 3 The GPRS affected items in the assessment ﬁeld ‘‘Sustainable site, accessibility and ecology” by the spatial variables for the
two Egyptian proposed positions [Researcher using Ref. [11]].
Aﬀected items Item’s weight (%) Spatial variables’ aﬀecting sign
For Marsa Matrouh For Aswan
Desert area development 1.5 Reduce () Increase (+)
Informal area redevelopment 1.5 Reduce () Increase (+)
Brownﬁeld site redevelopment 1.5 Increase (+) Reduce ()
Catering for remote sites 1.5 Delete (0) Maintain (=)
Respect for sites of historic or cultural interest 1.5 Maintain (=) Mandatory (M)
Table 4 The GPRS affected items in the assessment ﬁeld ‘‘Energy Efﬁciency” by the spatial variables for the two Egyptian proposed
positions [Researcher using Ref. [11]].
Aﬀected items Item’s weight (%) Spatial variables’ aﬀecting sign
For Marsa Matrouh For Aswan
Energy eﬃciency improvement 5 Reduce () Increase (+)
Passive external heat gain reduction 3.5 Reduce () Increase (+)
Vertical transportation systems 1.5 Maintain (=) Reduce ()
Optimized balance of energy and performance 2 Reduce () Increase (+)
The assessment weights of GPRS 7[19,20] the previous item should be highly weighted for Aswan,
to give a more attention for its buildings’ structural mass to
treat the daily and seasonal temperature differences.
For the item ‘‘Vertical Transportation Systems”, three
credit points are obtainable for demonstrating that the vertical
systems (stairs, lifts and escalators) are efﬁcient and well
lighted [11]. So, in Aswan, with the desired compacted and
horizontal buildings, according to its climatic and human pref-
erences [19], the need for lifts and escalators can be reduced,
and some requirements can be canceled. While in Marsa
Matrouh due to its dusted and high speed air near the ground
level [20], buildings are preferred to be vertical; thus, the pre-
vious item’s weight may remain as it is. For the item ‘‘Opti-
mized balance of Energy and Performance”, a number of
credit points are obtainable for demonstrating the design opti-
mization studies and implementation of thermal and illumi-
nate systems [11]. This item can be easily achieved in Marsa
Matrouh due to the few limitations on the openings propor-
tions in the facades in comparative with Aswan, taking into
consideration that the wider the openings the more thermal
gain inters to the inner spaces of the buildings [5]. It is also
notable that skylights may be accepted in Marsa Matrouh
but unacceptable in a climate like Aswan’s. Thus, the
importance of achieving natural lighting in Aswan should raise
versus Marsa Matrouh due to its achievement difﬁculty, to
ﬁnd other lighting solutions and concepts. So, in Aswan, the
estimated weight of the item should be raised, and the point
related to skylights should be deleted. Table 4 shows the
affected items by the spatial variables of the two chosen posi-
tions of Marsa Matrouh and Aswan, in the assessment ﬁeld
‘‘Energy Efﬁciency”.
Affected Items in the ‘‘water efficiency” assessment field
For the item ‘‘Indoor Water Efﬁciency Improvement”, a num-
ber of credit points through several achievement levels are
obtainable for demonstrating that the proposed building has
achieved a sensible reduction in indoor potable water [11]. ThisPlease cite this article in press as: A.K.M. Shamseldin, Proposal of adapting the as
Journal (2016), http://dx.doi.org/10.1016/j.hbrcj.2016.02.001item is of a great importance in Marsa Matrouh due to the
scarcity of potable water in its region [19], so that item’s weight
should be raised, while in Aswan with its abundance of potable
water [20], the item’s weight may remain with its current value
or a little bit less, when taking into consideration the expected
future water crisis. For the item ‘‘Outdoor Water Efﬁciency
Improvement”, a number of credit points are obtainable for
demonstrating that an Irrigation Operation and Maintenance
plan has been developed efﬁciently. This item is equivalent to
5.4% of the overall assessment weight [11]. Therefore that
item’s weight is proper with the scarcity of potable water in
Marsa Matrouh, especially when knowing that 90% of its
inhabitance are Bedouin whom rely on grazing or agriculture
[19], while there is no need for that high weight in Aswan, even
if 56% of its population work in agriculture, as Aswan features
the Nile and includes Nasser Lake, the second largest artiﬁcial
lake in the world, and the main Egyptian main stock of potable
water [20].
For the item ‘‘Efﬁciency of Water-based Cooling”, a num-
ber of credit points through several achievement levels are
obtainable for demonstrating that the Water-based Cooling
system for the proposed building shows a saving in consump-
tion compared to the base-case model [11]. So, considering that
Marsa Matrouh with a high relative humidity and that its
available water to be used in such systems are either recycled
water or from the sea [19], this item may be deleted. On the
other hand, in Aswan, to reach a thermal comfort in the inter-
nal spaces, the air should be provided by moisture due to its
dry climate [20], so, when considering the abundance of water
and the ability of applying such systems, the item can remain
with its current assessment weight. For the item ‘‘Water
Feature Efﬁciency”, a number of credit points are obtainable
for demonstrating that the Project has either no exterior water
features or swimming pools, or that all external water features
or swimming pools are provided with adequate retractable
shading covers or pool blankets [11]. It is notable that, this
item with its relative high weight (2.4% of the overall weight)sessment weights of GPRS for diﬀerent gated communities’ positions, HBRC
Table 5 The GPRS affected items in the assessment ﬁeld ‘‘Water Efﬁciency” by the spatial variables for the two Egyptian proposed
positions [Researcher using Ref. [11]].
Aﬀected items Item’s weight (%) Spatial variables’ aﬀecting sign
For Marsa Matrouh For Aswan
Indoor water eﬃciency improvement 4.8 Increase (+) Reduce ()
Outdoor water eﬃciency improvement 5.4 Maintain (=) Reduce ()
Eﬃciency of water-based cooling 2.4 Delete (0) Maintain (=)
Water feature eﬃciency 2.4 Maintain (=) Delete (0)
Waste water management 7.2 Increase (+) Maintain (=)
Table 6 The GPRS affected items in the assessment ﬁeld ‘‘Management” by the spatial variables for the two Egyptian proposed
positions [Researcher using Ref. [11]].
Aﬀected items Item’s weight (%) Spatial variables’ aﬀecting sign
For Marsa Matrouh For Aswan
Protecting water sources from pollution 1.5 Increase (+) Mandatory (M)
Providing a building user guide 1.5 Reduce () Reduce ()
8 A.K.M. Shamseldincan be obtained easily in Aswan, in which its climatic charac-
teristics reduce the ability of having exterior swimming pools,
as a result of the annual high evaporation rate, even if covered
or shaded [19]. Besides, in Aswan the income level is low [20],
which reduces the use of such features. Therefore, the previous
item may be canceled in Aswan and kept as it is in Marsa
Motrouh.
For the item ‘‘Waste water management”, a number of
credit points are obtainable for demonstrating that no un-
treated water will enter the local environment or affect neigh-
boring developments, ensuring that the reused treated waste
water generation quality must comply the standards as pre-
scribed in the Egyptian Environmental Laws, and reduce pota-
ble water use for building sewage conveyance [11]. This item
obtains about 7.2% of the overall assessment weight; thus, this
item may remain with its high weight in Marsa Matrouh to
encourage the usage of the recycled water due to its scarcity
of potable water. But, in Aswan this item’s weight may be
reduced. Table 5 shows the affected items by the spatial vari-
ables of Marsa Matrouh and Aswan, in the assessment ﬁeld
‘‘Water Efﬁciency”.
Affected Items in the ‘‘management” assessment field
For the item ‘‘Protecting water sources from pollution”, a
number of credit points are obtainable for safeguarding water
sources from pollution arising from site operations [8]. It is
notable that, the Aswan’s water quality is of a high impor-
tance, as it controls the water quality through all the populated
areas in Egypt [20], so, the current estimated weight of that
item is not enough to express its importance. This item is
important in Marsa Matrouh due its recent water quality
problems [19]. Therefore, the estimated weight of the previous
item should be raised for Marsa Matrouh, and be mandatory
in Aswan, to focus on the importance of protecting the Nile
from any pollutants. For the item ‘‘Providing a Building User
Guide”, a number of credit points are obtainable for providing
a building user guide containing the necessary technical and
non-technical information for the building users/occupant to
enable the efﬁcient and responsible operation of the building
[11]. Thus, when taking into consideration the high illiteracy
in both Marsa Matrouh and Aswan [2], the estimated weightPlease cite this article in press as: A.K.M. Shamseldin, Proposal of adapting the as
Journal (2016), http://dx.doi.org/10.1016/j.hbrcj.2016.02.001of that item does not reﬂect the beneﬁt obtained from achiev-
ing its requirements. Therefore, the weight of the item should
be reduced for the two cities, or the requirements should be
exchanged by other alternative solutions to spread environ-
mental awareness and culture. Table 6 shows the affected items
by the spatial variables of the two chosen positions of Marsa
Matrouh and Aswan, in the assessment ﬁeld ‘‘Management”.
Determining the spatial variables’ effect degree for the affected
items
The specialist experts whom are chosen to modify GPRS
according to the different Egyptian spatial characteristics shall
put the effect degree (1–10) and sign ( or +) of the spatial
variables for each assessment item. Table 7 shows these values
for both proposed gated communities’ positions, which were
proposed from the researcher, just to clarify the idea of amend-
ing the method, but should be done later by the experts.
The following steps were supposed to be completed on the
assessment item’s level like it started, where the relation
between the spatial variables and the items requirements is
more obvious, but, in the following, it was moved to the assess-
ment ﬁeld level to shorten the too many steps of calculating the
ﬁnal effect of each item separately, especially when determin-
ing the signiﬁcance value of each affecting variable for each
item. The research used a sequence that is not the optimum,
as the assessment component level in which studying the effect
shall be uniﬁed, but the researcher shifted the level to help clar-
ifying the idea without dispersal. In the following, and from
the previous effect signs and degrees of the affected items,
another set of proposed signs and degrees for the affected
assessment ﬁelds was proposed. Table 8 shows the proposed
effect signs and degrees resulted from the spatial variables on
the affected assessment ﬁelds for the two proposed Egyptian
positions, Marsa Matrouh and Aswan.
Determining the spatial variables’ significance values of the
assessment fields
Specialist experts, whom are chosen to modify the Egyptian
method according to the different spatial characteristics, aresessment weights of GPRS for diﬀerent gated communities’ positions, HBRC
Table 7 Proposed effect degrees for the affected items in GPRS resulted from the spatial variables of the two Egyptian proposed
gated communities’ positions [Researcher].
Assessment ﬁeld Aﬀected items Spatial variable‘s eﬀect degree
For Matrouh For Aswan
Sustainable site, accessibility and ecology Desert area development (3) (+7)
Informal area redevelopment (4) (+6)
Brownﬁeld site redevelopment (+8) (4)
Catering for remote sites Deleted –
Respect for sites of historic or cultural interest – Mandatory
Energy eﬃciency Energy eﬃciency improvement (4) (+9)
Passive external heat gain reduction (4) (+8)
Vertical transportation systems – (3)
Optimized balance of energy and performance (4) (+7)
Water eﬃciency Indoor water eﬃciency improvement (+9) (3)
Outdoor water eﬃciency improvement – (3)
Eﬃciency of water-based cooling Deleted –
Water feature eﬃciency – Deleted
Waste water management (+8) –
Management Protecting water sources from pollution (+7) Mandatory
Providing a building user guide (4) (4)
Table 9 Proposed signiﬁcance values of the affecting spatial
variables for the affected assessment ﬁelds of GPRS for the two
proposed gated communities’ positions [Researcher].
Aﬀected assessment ﬁelds Spatial variables’ signiﬁcance values
For Marsa
Matrouh
For Aswan
Sustainable site, accessibility
and ecology
9 7.5
Energy eﬃciency 9 5
Water eﬃciency 4 8
Management 8.5 7
Table 8 Proposed effect signs and degrees of the affected ﬁelds in GPRS according to the spatial variables of the two Egyptian
proposed gated communities’ positions [Researcher].
Aﬀected assessment ﬁelds Spatial variables’ eﬀect degree
For Marsa Matrouh For Aswan
Sustainable site, accessibility and ecology (+1) (+5)
Energy eﬃciency (4) (+8)
Water eﬃciency (+8) (3)
Management (+3) (1)
The assessment weights of GPRS 9supposed to put the signiﬁcance value of each affecting spatial
variable from 1 to 10 as previously mentioned, to express their
importance versus each other. The spatial variables are the
affecting features, such as the population density, availability
of potable water, climatic characteristics, historical value and
others. In the following, the researcher compacted and pro-
posed the signiﬁcance values of the affecting variables to clar-
ify the idea of amending GPRS for the two proposed Egyptian
positions, but experts shall do all the steps later. Table 9 shows
the proposed signiﬁcance values for both proposed gated com-
munities’ positions.Please cite this article in press as: A.K.M. Shamseldin, Proposal of adapting the as
Journal (2016), http://dx.doi.org/10.1016/j.hbrcj.2016.02.001Calculating the adapted assessment fields’ weights for the two
proposed positions
The proposed equation to determine the adapted weights of
the environmental assessment methods’ components was used
in the following to determine the new modiﬁed weights of the
assessment ﬁelds. Table 10 shows the resulting weights of
adapting GPRS assessment ﬁelds for both proposed gated
communities’ positions.
In the used calculations, the ‘‘equally ﬁeld’s weight among
all assessment ﬁelds (%)” in the GPRS case equals to 16%
(which resulted from 100% over the number of the main ﬁelds
of GPRS, that are six).
If the adaptation sequence was completed on the assess-
ment items’ level, then the adapted assessment ﬁeld’s weights
were to be calculated by gathering their adapted internal item’s
weights. But as previously mentioned, the researcher shifted
the sequence from the items’ level to the ﬁelds’ level to mini-
mize the illustrative calculations, and emphasize the adapta-
tion concept without too many proposed computations.
Then, the adapted assessment items weights shall be calculated
by distinguishing each modiﬁed ﬁeld’s added value (positive or
negative) on its internal items equally (taking into con-
sideration the canceled items and new mandatory ones), and
then use the same methodology and proposed equation to
determine the adapted weights of the items, and likewise, thesessment weights of GPRS for diﬀerent gated communities’ positions, HBRC
Table 10 Resulted Assessment weights of the GPRS assessment ﬁelds after adapting in accordance with Marsa Matrouh’s and
Aswan’s spatial variables [Researcher].
GPRS assessment ﬁelds Weights
before
adaptation
Calculations for
Marsa Matrouh
to determine the
added value
Calculations for
Aswan to determine
the added value
Assessment weights
after the added
value
Assessment weights
after equaling the
total weight to 100%
For Marsa
Matrouh
For
Aswan
For Marsa
Matrouh
For
Aswan
Sustainable site, accessibility
and ecology
15% 15%+ ((1/9)  16%) 15%+ ((5/7.5)16%) 17% 26% 13% 20%
Energy eﬃciency 25% 25%+ ((4/9)  16%) 25%+ ((5/8)  16%) 18% 50% 13% 38%
Water eﬃciency 30% 30%+ ((4/8)  16%) 30%+ ((3/8)  16%) 62% 24% 46% 18%
Materials and resources 10% Assumed to be equal 10% 10% 8% 7.5%
Indoor environmental quality 10% Assumed to be equal 10% 10% 8% 7.5%
Management 10% 10%+ ((3/8.5)  16%) 10%+ ((1/7)  16%) 16% 12% 12% 9%
Summation 133% 132% 100% 100%
10 A.K.M. Shamseldinsecondary items adapted weights can be determined from their
main items.
The results of the previous table show the great differences
between the appropriate assessments of the two proposed posi-
tions, and each of them emphasizes on different environmental
issues and minimizes different ones. The resulted weights are
different for the same assessment ﬁelds in the proposed ver-
sions of the GPRS, which may lead to move a building classi-
ﬁcation from one level to another if assessed by different
version, and may lead to succeed a building that may not be
passed if assessed by its appropriate version. It should be con-
siderable also that there are another two ﬁelds that were
assumed to be equal, which if taken into consideration, more
differences would appear between the resulted assessment
weights of two adapted versions.Conclusion, results and recommendations
The Environmental Assessment Methods of Buildings are dif-
ferent among different countries to include their different spa-
tial characteristics; nevertheless, they are ignoring the spatial
variables effect on their components and weights when used
among the different internal places and regions within the
same country. There are several and sometimes radical differ-
ent characteristics of the same country’s internal regions,
which may lead to doubt the credibility and fairness of the
assessment results and environmental comparison among
those regions. Few solutions discussed such a problem, such
as the SBTool, which was designed to help countries develop-
ing their local assessment methods, and similarly, may include
their internal regional characteristics. The research emphasizes
the importance of including the spatial variables’ effect
through the same method, and it also spots a light on the
urgent need to accelerate the environmental assessment of
buildings in the world, especially for the delayed countries,
such as Egypt, before binding their submission within the
building permits. In such countries, it is important to choose
the right criteria and plan to help them ﬁnd a quick and accu-
rate way to spread the environmental assessment of buildings,
and to help shifting their application from voluntary to
obligatory.
The research candidates that the environmental assessment
of buildings in Egypt can be speeded up with success whenPlease cite this article in press as: A.K.M. Shamseldin, Proposal of adapting the as
Journal (2016), http://dx.doi.org/10.1016/j.hbrcj.2016.02.001applied for the recent widely spreading gated communities,
before applying it all over the republic. The gated communi-
ties’ characteristics help the possibility of controlling their
buildings assessment, and identifying their different spatial
variables to set their special private environmental require-
ments. Therefore, the research proposed issuing different ver-
sions for each assessment method to comply with the
different internal characterized regions of the same method’s
country. Including the spatial variables’ effect on the assess-
ment methods will lead to produce versions that ensure a more
accurate and fairness assessment results, which helps to
encourage all parties concerned by the building assessment.
It is proposed to assign a competent of specialists to produce
a set of modiﬁed versions for each method, which comply with
the different spatial characteristics of the different regions. The
assessment methods can be modiﬁed to adapt with the spatial
variables of the countries’ regions according to the number of
steps, begins with determining the affecting spatial variables
and the affected assessment items, determining the effect sign
and degree from each variable for each affected item, then
determining the signiﬁcance values of the affecting variables,
and at last, using a proposed equation to determine the new
adapted weights of the assessment ﬁelds, main and secondary
items.
Adapting the Egyptian method, GPRS, was chosen to be an
illustrative example for the methods’ adaption. Two positions
for the gated communities were chosen in different Egyptian
cities to apply the adaptation, Marsa Motrouh in the far north
of Egypt and Aswan in the far south. The importance of
including the spatial variables within the assessment method
appeared strongly after that application. The main obvious
notable difference between the adapted ﬁelds’ weights for that
two positions was between the ‘‘Energy Efﬁciency” and the
‘‘Water Efﬁciency” assessment ﬁelds. These differences were
logic and expected, as Aswan is characterized by a hot dry cli-
mate that leads to the need for cooling devices, while it features
the abundance of potable water; thus, when assessing buildings
in Aswan, the importance of Energy Efﬁciency should be
higher than the Water Efﬁciency. While Marsa Matrouh is
characterized by scarcity of potable water and a moderate cli-
mate most of the year that limits the use of cooling devices,
thus, when assessing buildings in Marsa Matrouh, the impor-
tance of Water Efﬁciency should be higher than the Energy
Efﬁciency. From the previous, a succeed building accordingsessment weights of GPRS for diﬀerent gated communities’ positions, HBRC
The assessment weights of GPRS 11to the appropriate version of Aswan can fail in Marsa
Matrouh and vice versa. So, Green Building Councils around
the world are recommended to prepare experts to be responsi-
ble for modifying their assessment methods to produce ver-
sions for their countries’ internal different spatial levels and
characteristics to ensure a more credibility and accuracy of
the assessment results.
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